Ischemic tolerance preserves propagation of membrane depolarization.
The functional integrity of the synaptic connections within the hippocampus in gerbils that had acquired ischemic tolerance was investigated. The propagation of membrane depolarization across the hippocampus in response to electrical stimulation of CA1 was monitored with the use of a high speed optical recording technique. In comparison to control slices, propagation was significantly depressed and depolarization was shortened in slices from gerbils subjected to 5 min of ischemia. Hippocampal slices from gerbils who were preconditioned with prior sublethal ischemia demonstrated only a slight reduction in propagation. The duration of depolarization was longer than that of ischemia group. These findings suggest that ischemia induces a functional disturbance of synaptic transmission and membrane depolarization. Ischemic preconditioning significantly reduced the extent of this functional disturbance.